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(57) [Sift] (fglE*) 

?k%&mm%mT>wvwtimtti-&xv (2, 

2' -t>TV-;P-5, 5' -y-f/H I^gfi 

nmmmi-iw (2,2- -t'f-rv-^-s, 
ztt&itwyyi&mmtt&fo*, w^yyitm 4000 3000 2000 1500 1000 400 
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ftlXJ4ft2 
Cftl ] 



[ft2] 




R , R ' <T)o*>&%< t i,-UiimWM 

zmmmut u a^a^n^ioj^LbX'&srA 
#^wia£^nr-£*°y (2,2- -t>rv-;t- 

5,5' S-£fls. 
[I1SII2] &c0ft3XJift4 
[ft3] 



[ft4] 




(st*. r, R- \±nx\mmwi\;ih(r>T>v*>vm 

£*WR , R ' <n -5 < fc *> -77(ift«SS[# 4 £J 
?W£T ,Iao y y ftfg £ *t § #«Xli#Jift^ 

& fc rjg $ -fr , 2 irjjr w n o y y w,t it w no y y it 1 
xms-t&z. twmt-t Lft5X{ift6 

[ft 5] 



[ft6] 




(5$*, R, R' tiHXIMSaaft^lfiLhiOT/Wf/l* 
£ # r , r ' co 3 < fc *, -^FfdjatSA* 4 lit 
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2 

^S^iT/^MBiSS^S.-K!; (2,2' -tf- 
5 , 5 ' - )V ) m-SWamWA. 

(4ft8 
[ft 7] 



10 

[ft8] 




R, R' (iHX(iM^a^li^±co7;^;« 
R, R' <7)-5*>4>^< t t-^iiKSIA^M 

(2,2' -t'^TV-A- 
5, 5' S^**, ?no*^A, t-/Px 

y,ff7tFn77 y^<D-m^mmmmm^ 

/U££ffift£j: LT*-f & >>'^n jr>ft^#^ft^» 

Jiftl 0 
[ft9] 



[ftlO] 




40 R , R ' (iHX(iM*a^'liy.±tOTA^;^ 

ISW. R, R' «a^i<tt-^(iK#«5^4 

£KftfiMf5 1 L , fi^fi^S n tflOtLtTfc S TlV 

*>mmmmi-z>tf ] j (2,2- -f^rv-A- 
ft^SKft^**^ 2 y?j\cr>;\vyyw^itm >xim 

50 ^ftS&ODftl lXiiftl 2 
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[€l 1] 

-"^s /^r 

[€12] 




u*, r, r' i±HXi±M«a^'i^±«r;^^* 

R, R' «5^5:<fct-^l±M«a*M 

n^ummm^-tit'u (2,2- -^rv->v- 

5, 5' - : M)V) n^ikk *)%&7* WPS 

xwt 1 4 

[€13] 




[€14] 

(3*tfJ, R, R' (±HXiiM«i^'liU±^T^^S 
R, R' W5^£<tt-^J«E^4 

^^^asfi-rs^u (2,2- -t"-fry"-;i- 
5 , 5 - - *m >v ) msw.£ nm$m/t?r>u * 
mm. 

umm 7 ] 2 ~ocr)^TV->vm<r>4 mzs&mv* 

Xitft 1 6 
[€l 5] 




[€16] 



4 




(5$f. R, R ' (iHX(iM«a*Ulil±WT7^^S 
iiifW 1 . R, R' «-5^5r< £>-^fi#3tS# { 4 
ja±<ofi«T;^;i«*^-. ) mfo£ix£2{i(7)S 

;^/Ha*&*1-S!K'J (2,2' -b'f-TV-^- 

10 5, 5- m^wk^^hitmrnm-fmi 

[0001] 

mmmt Lx^tt^uyyit^mit^, mm 

5, 5' 2' -t'^TVWk 

2, 2' -xVxnyy€-5, 5' -t"f7'/-/W 1 

<?> . 2 ^pjf w y y it m^fz 2 \w)mmit mm 
(2,2' -f^ry-;p- 5 , 5 ' -jm >v) m^w. 

[ 0 0 0 2 ] 

30 t «iat«stw ■ %&tmiitetfM. htii. ;o 
tub. mmmmwimm^& ztmmx% 

[0003] 
[€17] 

40 



50 
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[0 0 04] 

mmzm-&mmtff'bz < t^^mxhi^m 
-^towr, khsi^alt, *«^jt=*f-rs 

foil 3 -fr 4 K*3&qf **><i-C & fc . 
[0 0 0 5] L*»U ift^i)W±±2:L-tIM;£i: 

3' T tiHih;:, lev Z'Ziiti r 

[ 0 0 0 6 ] sfcfc, ±£IA%»«tt£*U Htt& 

cokj^mmzimjEL^m^-vm. m/mnm& 

[0 0 0 7] M^if. JMtl8 
[£l 8] 



[00 08] T"H:fe3iX&*° U ( 2 , 2 ' - t"h° U ^> 

-5, 5- -^/k) t±. mjt^x^nmmmmz^y) 
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6 

zotmiem&zLiiw&tf, mmm#®t>xm 

< . MdM*^ U t° y vXifcfrfcSv vJH*£f$ 

[ 0 0 0 9] i fc. ±JE€ 1 7T"*L£:*°y 7;H^tr 
-JK^*«^«ta^jM?S&^L. arct i 0 nil 

io %mz%*)$,\m9,xnfoht>\ mmm&tLXT 
wtLxfr%<o%htu3 mmmt . 

[0010]*M1 isfx^ttifl^fc. frU^- 

toon] ^m^mm. wz^&^s<mti 
tzmmm^ifr^mmiznj®x\ immwm, « 

-tSiPJ (2, 2' -b>TV"-7l/-5, 5' ->M 

[0012] *ftwm\<7)mi±. %$m&7 
^;m»**^rt*sKU (2,2' -h>rv"-^- 

30 [0013] 

hx^-th 5,5'- ^vno^> 
€-2, 2' -t>ry-^X(±4f4t^nr;^;« 

^g^Si: LT*tS 2,2'- yAn^yft- 5 , 
5 ' - t'^TV-zi^fe 2 irHf«AnyyJS^*»v^ 
^StL^^-fbl 9X14^2 0 

[0014] 

[€19] 
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[00 15] 
[€2 0] 




50 [0 0 1 6] R, R' (±, H .' K*l I J 1 I 
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2mm* mmmnk u a^s^s ( n > # 1 o 
a±ThiT)i-^>imm^u (2,2- -e-frv-^ 

-5, 5' -s^/I/)S&*fcJ:->Tjft£§:h.l>. 

T\ fi^S ( n > #1 0*SiTttJKy V-t LT^5t* 

[0 0 17] Mt. T)V*}V2s (R, R' ) ti, <fc04> 
t i»-*^^K**4ja±^Sgr;^;^4. Mi. 
ff^i^S, ^yj~;m, fy;H, K 

rs^am**. r, R' im%bi>&mff4&± 

i^M^^Mr^^aT-fc^Tt iu. R, R' 

flsdsrti Hxtiifaatos 1 1 xj± 2 offlfiir^ 

/HT'tiU. R, R' ^*(0K*^'4*ilT"J)l. 

ifi-Cth. Wkl 1 
[0 0 18] 

Hj c ~S" Sr S~ 0_CHa 

-fh^tKn^^ y^4»*C**ffc-J- h 'J W, n - 7" 
f-;HJ ^A&t^nyy€7/Mf/I/ ( Tiv*)\%&<r> 

[0 0 19] 
[€2 2] 

R ~S~ fir S~°~ CHa 

€2 2m6$ft£€^l£iM^7 'J/KCS«€L 
€2 3T^il£€l^j£#. 

[0 0 2 0] 

[€2 3] 



-iOi-^nn^bycox^-y -fimmz Vtttty 
75 FOni. S^L^^KJ5G§€T€2 SX'^fi 

[0022] 
[€2 5] 



av^;«4. 4- 2- -b*f-rv 

€2 6t*§My'Anyy{^fM^ft^#, £ft 

[0023] 
[€2 6] 
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R-i 



jj-g-jj-O-CH. 



[0 0 2 1 ] 
[€2 4] 



[0024] *ffl&)fflS&T)V*)Wm#V ( 2 , 

mti&m.mm ix . mmmmfrbtimzMf 
^mjimizMi-tWiL^t ixm 

30 ffl-tSii:*<f#|.„ 

[0025] JfWRlZfrfrhTlV^llWmKV ( 2 , 
2' -tff-TVWl'-S, 5' -SM/W € 
2 8T*S*t6 yAnyyfKiM-^l, MiifT/^ 
*/H«ft5, 5' -^nir>€-2, 2' -tr-f-rv 

€^ft^jDiTR J tE^*. JUi^oyy'fttS IkWo 

[0026] ^'ofi- -y ww&w&^u? yit^mm 

KJE^IBi CMiif rixy^ixXj (Synthesis), 

736K(1984)#BS) . ^«RJS5i±^»€2 9 
5. 

[0027] 
[€2 7] 

Ar-X+Ar' -X+NiLm-Ar-Ar' +NiX 2 Lm 

50 (ZZX\ Arfcit/Ar' Xti^o^' 
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[0 0 28] «^T. 4H L |*lt2fflfi0^a^>**^-S S. 

5r#K€-£ik MiJf r;^;i« 5,5' -y^oy [0029] 
y€-2, 2- -h'i-TV-Mzm^m^cD^um^* [€2 8] 

R R R 

2 -X-jr' -X+ NiLm ^X-Ar* -|r* -X+NiX 2 Lm 
R R ' R ' 

[0 0 3 0] £10* [€2 9] 

I R 
X-(Ar * )n, -X + X-CAr * )n 2 -X+ NiLm -> 

R' R' 



X-(Ar ' 
R 1 ' 



)n, + n* -X+ NiX 2 Lia 



[0031] ;£tr, 
[JU ] 



X- Ar * -X 
I 

R' 

\±7)V*)VWm5, 5' -&\uyyfc-2, 2' -t* 

fr/wKR, R' i4Hxi4#a8Rija±«r/p^ 
i*st*«R . r ' a *>^& < t i>-uimmm&4 

[0 0 3 2] ±ao5cJ£fc£UT. -t:nfI-.y^7Mb£ 

s-^ae^ffoitsirtsjts^T (vvb^sin sit 

£j£*fl Lfc & W £ JflOS £ 1 1, "Cfc £ . *»a»4 ^'nfffi 

t^mmf-t L-TJi, 1, 5-i^n^?? 
yiy, 2, 2' -h'tiJy'X b'j7x-ll/^7^ 

[0 0 3 3] (HJSM 1 ) 0 . 40 g«t'X (1,5- 

^nt??yiy) -v^t^ftt (Ni(cod) 2 )( 1. 

4mmol) t0. 22g«2, 2' -t* t°'J S^y (b P y) 
(1. 4nmol) £6 0ml<7)N, N-y^f;l/*;^7S 
h* (DMF) fcjDi, SfetO. 50g«5, 5 ' i?T 
nt-4, 4' -^7^-2, 2' -f'^TV"-^ 
(0. 9 6mmol) £SU;i£ s 6 OTWRJEES 

ST4 8l«CJE§-tf\ S£ S^«ftt 
fct, 7>Wf/MKfctf!J (2,2' -t'f-TVWl'- • 



20*5, 5' >-fu in sia^w^^i 

[0034] M ) ry^-T7K (28%) , (n) * 
f7|y7/l^-/K (^) xf-^y^'TSyHKMZ^b 

ii^ivWMtfV (2.2' -h"f-ry"-;i/- 5, 5' - 

30 fe. 

[0 0 3 5] ^fi^Of^MW^y 7 h/t-£H 1 t 
^ Lfc . 2840-2960 cm- 1 tiM^rf-/!/* £ 
J;SC-H«ffillL 1 37 0~14 8 0cnri{;{±f-T 

[0 0 36] fi-£#:<7)fi? PP*;l/A45(-fcttS 

1 H-NMR$rH2(C7K-f- 0 <?=0. 8 — 3. Oppm 

S = 7. Oppm t(4*ssg<?5f-ry'-;i4i**t** 

^ffrttiiJ*»6 4. 1%. *«8. 6%. M«7. 7% 
[00 37] *»IRX^WK 'H-NMR, St 

^•tf«is*(is^*^Tis€3 o iz^itznmmth 

It^t^OtJ,^. 2riK <E3 0(c*^< (C 
20H30N2 S 2 ) n ^7C«^ff«imffliK«6 6. 2 
%. *«8. 4%. S«7. 7%-C*4. 
[€3 0] 
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mm) 1 Eg/ml ) „ h;Hy^ff7tFn77 

4 -at i 0 , ±IES^M± 1 1 0 0 v>m&¥*ift=?M. 

[ 0 0 3 9 ] jKU ( 4 , 4 ' -y>v7°^- 2,2'- 
h'f7V-;H5, 5' -^'4/1) ^tMIITOU^ 
? WU4 h >J 7;y^n#B^t:B^Tft4 2 Omiu ? n 

[0040] (HJ6M2 ) 0 . 9 4 gcOb'J* (1,5- 
^?n^??yxy) --yjr/ngft (Ni(codh) (3. 
4mmol) tO. 5 3g(7)2, 2' -bb'J W (bpy) 

(3. 4mmol) £6 0mlWN, N-y7f;^/^Ti 
h' (DMF) (clDi. Sfetl ■ 0gO5. 5' -vV 
nt-4, 4' -i>'7"-f;t/-2, 2' -t'fr-M 

(2. 3mmol ) £Jn*.fc. £Oj$8l£6 0*C£>£iSiftK 
?4 8l$|g!KJiS3-l*\ fi££fr-»t. M-&crmitti> 
t, 7VMVbWH*°U (2, 2' -h'f-TV-;k-5, 

jffis»T», iii^FS'WU new u ) ~ (*) 

[0 04 1 ] (>f ) 7^-7* (2 8%) , (oM 

U A , ( - ) ps^ 7 J< s ( * ) * f)VT)Vi 

/WF-;MBJMf J ( 2 , 2 ' - ef-rv-;p- 5,5'- 
^ ) B3#£ If . fi^*«lR*i± 8 0 %X'fo r> 

1t. 

[0042] ZCOm^commiRX^ f-/b£ll3t 
3* Lfc. 2 8 4 0-29 8 Ocnri tflMW7>;t/St 4; 
£ C - Hffffifift, 1 3 7 0 - 1 5 6 0 cm- 1 tiif-77" 

-^S<0#fgfSW. ffii^vys^^sssti 

[0043] £ fc, l^ftolf >J 7/l^n#fgtftfc 
ttl> 1 H-NMRJl4t$t, ff = 0. 6-3. 3 PP 
m t(i«f«7'-f/lS. 5-= 7. 8 P pin tf±3*og<7)^7 

t> tifz m&fommftmmtsm 59. 5 % , 6 . 
1%. mm9. 8%T*ofc. 

[0044] #7hfglR X-x 7 b 4 , '- H — N M R s 7C» 



(7) «M¥9-7 78 54 

1 2 

^1ffWfe*(±S^*^Tia€3 1 fc*Lfc«Jt*#t& 
fit 0 . 3 ;fr4^*^*W*i: LT^il-S ( Ci i Hi 8 

n 2 s 2 ■ 0. 3H 2 o) nffmmmmmmmm 

59. 4%. 7jc»6. 6%, a»9. 9%Tfo&» 

Ut3 1 ] 
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[ 0 045] ±fEm^*(±«it ixm$.7n*)im£ 

^^t^Tifcl>£ftT&< - ?nn*;t^>WUx 

[0046] jKU (4, 4' -y'7"f-;l-2, 2' -t* 

20 : F*#2 1 0 0 0 (M£Jg7 5 ) -C*-afc. 

[0047] it? U (4, 4' - ^'7'f-;!/- 2 , 2 ' - b" 

HW4M; 7;^nitS*tfeViT»4 2 Onrntw-w 

[0048] ( mum 3 ) mam 1 a# 2 u 

(4, 4' -y T; ^;y-2, 2' -b'-f 7V-/I/- 
5, 5' ->M;H a1l#W?^^*/^A^£^^ii*;^i^ 
30 a !i-MzMmtfmwMfcm?ix\^^c\ t 

TMzl'omtLtz, ;«i^7-f/|/AC-3HT, t 
ttO. lmol /lO (C 2 He)* NBF 4 £-MsT-t 

m->fz, ^WIS*. *S^(±V^iliAg/Ag + 
t*tLT»-2 . 1 Vt^f^y^K-fy/ ( nIH 

-by^-) zti^ mfacDtmuziiYixim- 1 . 9v 

(Ag/Ag* tMLT) T'7j^^-y«H-by^"$ 
MitW^t. K-by^tHLT. nffitl 
^7^/PA<?)fe**. *«fe*^Hfet^fet. JMK — b° 

40 y^Tli^^^-fe^ll^ti/t. i^iatLT* 
n m F- b y fifflffiTh 0 , F -by t i> txi. 
*(± nM«lt#tt^ ^ U^7f'J -ffl«S»4St/'x 

[0049] UttM 1 T'lf 'J ( 4 , 4 ' - 

;P-2, 2' -b>T7"-;P-5, 5' -i>"-f;y) S^r 
50 mmSiti 0 1. 0 x 1 0- 5 mol/ 1 <7»Tlffl§!L 
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fc. Cl<0»ffit:oMT'€-#l'P#lJlBBttSS4 4 0nB, 4 

U 7/M"agf«»f'-C5 7 Onm, 9uuibj\,J$gffi* 
X5 6 Onm^^^l^lBt^Jl^^o ttz. §SffiM2 
X'WztfV (4,4' -i>'7"^-2, 2' -tTf-TV 
5 , 5 ' - >M fi^r#:« 1- y 

m (mmikMzt)i . ox 1 0- 5 > tfc^ 

T, i)e^&4 3 Ornnfc LX^tX^ 
fr . * WteS 5 7 0 mtlffisi & flfc . 
[0050]^±o (C*S^fti±ffi3t^3t^S-*-rS 

[0 0 5 1 ] (Jt«Ml ) ^7-?-ttT5, 5' -y 
7"f-;l,-4, 4' _^^_ 2 , 2' L-J-?'V-:I, 

*fflv^ffi(i s mmi. 2tis]«^tTTfB-fi:3 2t 

SUr^U (4,4' 2' -t'f-TV" 

*l±3 2 0 0 ) Sflfc. iOM^frii h U 7^ 

mi^mrh -> it . ztuzn i,mm£.7i-n&& 

WiV*)Vm*&\~ti> b V U r^M-nM*^*? no 
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[0052] 

[»J5«u *n0j5«ira^T^^;«^y ( 2 , 

2' -b'f-TV-^-5, 5' -y'-f/W M'&mi'tcO 
fe^fir^l v ; -im L ,u^!:^I,u : f> ?» - 

jWie-c&So set. ■ mmtmrnitizk d . 
10 HBs^w^ffcs-^L. tfznmmntkttp 1 ), ii/? 

fo7ni7^, 7th/l/5^7-tyx, xl/^fo;|/ 

20 

[0H«fB#»I] 

[01 ] *?^<7)i£#;<7)H?JcWf-PM5U^ WP£ 
[02 ] *5fiag<?3fi^*WH5!l«Tn b > N MRX^ 

[03 ] *^(7)^^f[f2(7)-^^[.tRlRx^.^ 1- 

;t^*-<hl!0T'£>&. 

[04 ] *^WM-^#:<7)flf2<7)-Wi7)7°P h yNMRX 

30 




2/17/08, EAST Version: 2.2.1.0 



( 9 ) 



=f#M¥9-7 78 54 




2/17/08, EAST Version: 2.2.1.0 



